Adjuvanticity of Ganoderma lucidum polysaccharide liposomes on porcine circovirus type-II in mice.
Ganoderma lucidum has been widely used as a fungal, for promoting health and longevity in China and other Asian countries. Polysaccharide (PS) extracted from Ganoderma lucidum exhibits a variety of immunomodulatory activities and has the ability to induce strong immune responses. Liposomes (Lip) have been shown to be useful carriers of vaccine antigens and can be applied as a versatile delivery system for vaccine adjuvants. Here, PS and inactivated porcine circovirus type II (PCV-II) were encapsulated into Lip as a vaccine and inoculated into mice. The magnitude and kinetics of adjuvant activity were investigated. Polysaccharide-loaded liposomes (Lip-PS) could induce more efficient PCV-II-specific immune responses than other single-component formulations. The Lip-PS group displayed robust and higher titers of PCV-II-specific immunoglobulin (Ig)G antibodies and IgG subtypes as well as higher cytokine levels, furthermore, splenocytes were activated by Lip-PS. Thus, Lip-PS formulation produced vigorous humoral and cellular immune responses, with a mixed T-helper (Th)1/Th2/Th17 immune response and slight Th1 polarized cellular immune response. Overall, these results suggested that Lip-PS could provide a universal platform for vaccine design against PCV-II.